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Identification of the Sectional Distribution of Sound Source
in a Wide Duct
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ABSTRACT: If one identifies the detailed distribution of pressure and axial velocity at a source plane, the position
and strength of major noise sources can be known, and the propagation characteristics in axial direction can be well
understood to be used for the low noise design. Conventional techniques are usually limited in considering the
constant source characteristics specified on the whole source surface; then, the source activity cannot be known
in detail. In this work, a method to estimate the pressure and velocity field distribution on the source surface with
high spatial resolution is studied. The matrix formulation including the evanescent modes is given, and the
nearfield measurement method is proposed. Validation experiment is conducted on a wide duct system, at which
a part of the source plane is excited by an acoustic driver in the absence of airflow. Increasing the number of
evanescent modes, the prediction of pressure spectrum becomes further precise, and it has less than -25 dB error
with 26 converged evanescent modes within the Helmholtz number range of interest. By using the converged
modal amplitudes, the source parameter distribution is restored, and the position of the driver is clearly identified
at kR = 1. By applying the regularization technique to the restored result, the unphysical minor peaks at the source
plane can be effectively suppressed with the filtering of the over-estimated pure radial modes.

Keywords: In-duct source, nearfield measurement, evanescent wave, inverse problem, spatial resolution
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Fig. 1. Measurement setup. The numbers at the right sectional figure shows the positions of microphones, and the

mark @ is the installation position of the driver.
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Fig. 2. Sound pressure spectra measured in the nearfield with the compression driver excitation :
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(b) z=30 mm, (c) z=45 mm, (d) z=60 mm:; ___ microphone at point #5, -O—microphone at point #1.
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